MATERIALS AND METHODS

Protein Purification, Reduction, Quantification and Analysis
The expression and purification of the metallochaperones and metal binding domains was performed as described previously. 1, 2 In short, each protein underwent a two step purification: anion exchange and gel filtration. Before the final gel filtration step the proteins were treated with 50 mM ethylenediaminetetraacetic acid to ensure removal of any bound Zn(II). Purified proteins were reduced with 10 mM dithiotreitol, then transferred to an anaerobic chamber (Belle Technology, [O 2 ] << 2 ppm) and exchanged into 25 mM 4-(2-hydroxyethyl)piperazine-1-ethanesulfonic acid (Hepes) pH 7.4 plus 100 mM NaCl, and all subsequent experiments were performed under strict anaerobic conditions. The quantification of the fully reduced apo-proteins was based on free thiol concentrations determined with 5,5`-dithiobis-(2-nitrobenzoic acid), as described previously, 1,2 assuming two thiols for Atx1 and MNK1, and three thiols for PacS N and HAH1. The Zn(II) loaded proteins were prepared by incubating the fully-reduced apo-proteins with the corresponding amount of ZnSO 4 (from a 1 mM stock), and Zn(II) concentration in all solutions was checked using atomic absorption spectrometry as described previously. 
Complexes
Zn(II) affinities were measured using the competitive chelator RhodZin-3 in 25 Hepes pH 7.4 plus 100 mM NaCl. 3 Data were fit to a model considering a single species (ZnP, where P is the apoprotein) for MNK1 to obtain the Zn(II) affinity of the apo-protein (K Zn ) and two species (ZnP and ZnP 2 ) for HAH1 to determine both K Zn and the affinity of the apo-protein for zinc-protein (K Zn2 ).
The affinity of apo-PacS N for Zn(II)-Atx1 was determined by titrating apo-PacS N into a mixture containing 1 µM Zn(II), 10 µM RhodZin-3 and 1 µM Atx1. The decrease in Zn-RhodZin-3 concentration was fit to equation (I), which assumes that the concentration of Zn(II)-PacS N formed under these conditions is much smaller than the total Zn(II) concentration;
where
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This journal is © The Royal Society of Chemistry 2013 cryoprotectant. Diffraction data were collected at 100 K on beamline I04 at the Diamond Light Source (Didcot, UK). X-ray fluorescence scans were performed to confirm the absence of copper and the presence of zinc in crystals. Data were processed and integrated using iMOSFLM and scaled with Scala. 4, 5 The structure was solved by molecular replacement using Molrep 6 
